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DETAILED ACTION 

Terminal Disclaimer 

1 . The terminal disclaimer filed on 06/1 2/06 disclaiming the terminal portion of any 
patent granted on this application which would extend beyond the expiration date of the 
copending application 10/701,622 has been reviewed and is accepted. The terminal 
disclaimer has been recorded. 

Claim Objections 

2. Claim 29 is objected to because of the following informalities: 

• Line 5, "the circuit pattern" should read -a circuit pattern- because of lack of 
antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-4, 8-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Norman et al. (U.S. 5,681,756) in view of Abe (U.S. 5,485,0210). 
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Norman et al. discloses an integrated multicolor or single color organic LED array 
comprising a substrate (12), a first semiconductor film (electron transport layer 14 and 
organic layer 15) (col. 3, lines 5-16) disposed on and bonded to the substrate, the first 
thin semiconductor film including at least one semiconductor device (each of the organic 
layers 15, 20, 25 corresponds to a particular color LED device), a second thin 
semiconductor film formed in the substrate, the second thin semiconductor film 
including an integrated circuit (integrated circuit driver using thin film transistor 50). 

Norman et al. fails to teach the second thin semiconductor being formed on the 
surface of the substrate, the IC driver having a first terminal to be connected to the 
semiconductor device and the first individual interconnecting line formed as a thin film 
extending from the first semiconductor film over said surface of the substrate to the 
second thin semiconductor film, electrically connecting the semiconductor device in the 
first semiconductor film to the first terminal in the second thin semiconductor film, and 
the array of semiconductor devices pairing with the integrated circuits. 

Abe discloses a semiconductor device comprising a substrate (31), a 
semiconductor device (LD) formed on the surface of the substrate and a thin 
semiconductor film (32) whose material is different from the semiconductor device and 
being bonded to the same surface of the substrate as the semiconductor device, the 
thin semiconductor film including an integrated circuit (33), wherein the semiconductor 
device is connected to interconnections of said integrated circuit (the terminal of the 
integrated circuit 33 is inherently included due to such connection) (see claim 1 starting 
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at col. 4, line 65). Abe further teaches the semiconductor devices being disposed in 
arrays pairing with the integrated circuits (Fig. 5). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Norman et al. by providing the 
second thin semiconductor film that includes the integrated circuit to be formed on and 
bonded to the surface of the substrate as taught by Abe. The motivation for doing so 
would have been to allow higher integration of the drive circuitry. 

Norman et al. further teaches: 

• a layer of conductive material (negative contact layer 13) disposed between the 
first semiconductor film (14) and the substrate (12), the layer of conductive 
material being bonded and formed on the substrate and the first semiconductor 
film being bonded to the layer of conductive material, whereby the first 
semiconductor film is bonded onto the substrate (Fig. 1), 

• the layer of conductive material (1 3) is a metal layer (col. 2, lines 65-66), 

• the substrate has glass, resin, a ceramic, metal, or a semiconductor as its 
principal material (substrate 12 including a semiconductor material such as 
silicon) (col. 2, lines 62-64), 

• the first semiconductor film has amorphous silicon, monocrystalline silicon, 
polysilicon, a compound semiconductor, or an organic semiconductor as its 
principal material (the semiconductor device having an organic layer 15), 

• the first thin semiconductor film is an epitaxially grown compound semiconductor 
film (organic layer), 
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• the semiconductor device in said first semiconductor film is one of a light-emitting 
device, a photodetector, a Hall element, and a piezoelectric device (the layer 15 
being a luminescent hole transport layer and the layer 14 an electron transport 
layer providing the desired light emission) (col. 3, lines 25-28), and the integrated 
circuit (driver IC 50) in the second thin semiconductor film includes a driver circuit 
for driving the semiconductor device, 

• the first semiconductor film includes a plurality of semiconductor devices 
disposed at regular intervals, said semiconductor device being one of the 
plurality of semiconductor devices (organic layers 15, 20 and 25 forming red, 
green and blue organic layers disposed at regular intervals where the positive 
electrodes 40, 35 and 30 are respectively located) (Fig. 6), 

• the first semiconductor film includes only one said semiconductor device (e.g., 
layer 15), 

• a plurality of first semiconductor films are bonded to said surface of the substrate, 
said first semiconductor film being one of the plurality of first thin semiconductor 
films (Fig. 6), 

• the second thin semiconductor film (driver IC 50) having recrystallized silicon, 
monocrystalline silicon, polycrystalline silicon, a compound semiconductor, an 
organic semiconductor, or a polymer as its principal material (driver IC 50 
consists essentially of FETs also known as metal oxide silicon FETs made of 
polycrystalline silicon), 
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• a plurality of first semiconductor films are bonded to said surface of the substrate, 
said first semiconductor film being one of the plurality of first semiconductor films, 
the plurality of first semiconductor films being disposed in a row array, the 
second semiconductor film having a length substantially equal to a length of the 
linear array (the LED array being arranged at least in one row and the 
corresponding driver IC 66 or 70 having the same length as the LED array) (Fig. 
10). 

Norman also teaches the first and second semiconductor films being less than or 
equal to ten micrometers thick (each of the layers 14 and 15 having a thickness of 200- 
700 angstroms or 0.02-0.07 micrometers) but fails to teach the upper limit of the 
thickness. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to select the proper thickness range for the semiconductor films 
as claimed, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 1 05 USPQ 233. 

With regard to claims 7 and 18, Norman et al. in view of Asada et al. discloses all 
the claimed structure of the semiconductor device, and "even though product-by- 
process claims are limited by and defined by the process, e.g., using photolithography 
for forming the individual interconnecting line, determination of patentability is based on 
the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product 
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was made by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 
966 (See MPEP 2113). 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Norman 
et al. in view of Abe, as applied to claim 1 above, and further in view of Sakai et al. (U.S. 
6,633,322). 

Norman et al., as modified by Abe, discloses all the basic limitations of the 
claimed invention except for the circuit pattern formed on the substrate and comprising 
at least one of an interconnecting line, a resistor, and a capacitor. 

Sakai et al. discloses an optical head having a light emitting element array 
comprising a substrate (10), a first semiconductor film (light emitting element 3) 
disposed on and bonded to the substrate, the first semiconductor film including at least 
one semiconductor device (the light emitting device being a semiconductor device), a 
second semiconductor film formed in the substrate, the second thin semiconductor film 
including an integrated circuit (driving circuit 9 included an integrated circuit using thin 
film transistor circuit 4), and a first individual interconnecting line (wiring portions 6) 
formed as a thin film extending from an upside of the first semiconductor film over said 
surface of the substrate to the second thin semiconductor film, electrically connecting 
the semiconductor device in the first semiconductor film to the first terminal in the 
second thin semiconductor film, (wiring portions 6 made of metallic thin films connecting 
the light emitting element 3 to the driving circuit 9 from an upside of the device) (Fig. 1). 
Sakai et al. further teaches a circuit pattern (1 1) formed on the substrate (10) and 
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having an interconnecting line (12) electrically connecting the circuit pattern to the 
driving circuit (9). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide the device of Norman et al. with the circuit 
pattern built on the substrate and the interconnecting line as taught by Sakai et al. for 
the purpose of allowing the semiconductor device to be interfaced with external driving 
device. 

6. Claims 1 , 23-27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Koga et al. (U.S. 6,825,867) in view of Norman et al. and Abe. 

Koga et al. discloses an image forming apparatus having an organic 
electroluminescent array exposure head (1), the apparatus includes at least a 
photosensitive drum (41), a developing device (44), and a transfer roller (66) (Fig. 7), 
wherein the exposure head comprises an array of organic EL light emitting elements (4) 
comprising a light emitting layer (10) and a hole injection layer (11) being bonded to the 
substrate (6) through the cathode layer (7), and a IC driver (5) made of thin film 
transistors. 

However, Koga et al. fails to teach the IC driver having a first terminal to be 
connected to the semiconductor device and the first individual interconnecting line 
formed as a thin film extending from the first thin semiconductor film over said surface of 
the substrate to the second thin semiconductor film, electrically connecting the 
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semiconductor device in the first thin semiconductor film to the first terminal in the 
second thin semiconductor film. 

Norman et al. discloses an integrated multicolor or single color organic LED array 
comprising a substrate (12), a first semiconductor film (electron transport layer 14 and 
organic layer 15) (col. 3, lines 5-16) disposed on and bonded to the substrate, the first 
thin semiconductor film including at least one semiconductor device (each of the organic 
layers 15, 20, 25 corresponds to a particular color LED device), a second thin 
semiconductor film formed in the substrate, the second thin semiconductor film 
including an integrated circuit (integrated circuit driver using thin film transistor 50). 

On the other hand, Abe discloses a semiconductor device comprising a substrate 
(31), a semiconductor device (LD) formed on the surface of the substrate and a thin 
semiconductor film (32) whose material is different from the semiconductor device and 
being bonded to the same surface of the substrate as the semiconductor device, the 
thin semiconductor film including an integrated circuit (33), wherein the semiconductor 
device is connected to interconnections of said integrated circuit (the terminal of the 
integrated circuit 33 is inherently included due to such connection) (see claim 1 starting 
at col. 4, line 65). Abe further teaches the semiconductor devices being disposed in 
arrays pairing with the integrated circuits (Fig. 5). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Koga et al. with the 
aforementioned teachings of Norman et al. and Abe. The motivation for doing so would 
have been to form a compact semiconductor device while providing electrical 
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interconnection between the terminals of the semiconductors and that of the driver IC in 
an inexpensive and effective way without the need of forming bumps. 

Allowable Subject Matter 

7. Claims 28-31 are allowed. 

8. Claims 6-7 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. The following is an examiner's statement of reasons for allowance: claim 28 is 
patentable over the prior art of record because of the specific structure of the 
semiconductor device, which includes a semiconductor device formed by a first thin 
semiconductor film bonded on the surface of the substrate, an integrated circuit and a 
terminal provided with a second thin semiconductor device of a different material as the 
first thin semiconductor film, and a first individual interconnecting line formed as a thin 
film extending from an upside of the first thin semiconductor film over said surface of the 
substrate to an upside of the second thin semiconductor film, electrically connecting the 
semiconductor device in the first thin semiconductor film to the first terminal in the 
second thin semiconductor film. The combined limitations as currently claimed are not 
taught by the prior art of record considered alone or in combination. 

The primary reason for the indication of the allowability of claim 6 is the inclusion 
therein, in combination as currently claimed, of the limitation "a second individual 
interconnecting line formed as a thin film", which extends from the second thin 
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semiconductor film to the circuit pattern on the substrate, electrically interconnecting the 
second terminal with the third terminal, and which is not found taught by the prior art of 
record considered alone or in combination. 

Claims 7 and 29-31 are allowable because they are dependent from claim 6 and 
28 above. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-5 and 8-27 have been considered 
but are moot in view of the new grounds of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vip Patel can be reached on (571) 272-2458. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




HAI PHAM 
PRIMARY EXAMINER 



August 18, 2006 



